The blood glucose response of a male ultramarathon runner was monitored throughout a 1005-km race. Before the race the runner had a fasting blood glucose concentration of 5.1 mm. At no stage during the race were his mean blood glucose levels less than 5.8mm. This was partially attributed to the eating patterns of the athlete, the times at which blood samples were taken, the glycaemic index of food ingested and hyperglycaemia. While there was no evidence of glucosuria, ketones were present in the urine on one day of the event. There were other signs suggesting that at various stages of the event the runner had a metabolic acidosis. Possible reasons for this are discussed.
Competing in the annual Sydney to Melbourne (Australia) running race (1005 km in 8.5 days) presents several metabolic challenges -there is a need to ingest a large amount of food as endogenous substrates may be insufficient to complete the event; there is also a need to maintain appropriate blood glucose levels. Central to both these metabolic challenges is the consumption of a diet rich in carbohydrate during the race" 2.
Not all individuals appear to benefit from carbohydrate ingested while exercising3. Coyle et al.4 suggested that an athlete's ability to utilize carbohydrate ingested during endurance exercise may be dependent on the oxidative potential of the skeletal muscle tissue (i.e. level of capillarization and oxidative enzyme adaptation). Only when such potential is well developed will carbohydrate ingested during exercise be utilized. To our knowledge, no skeletal muscle analyses have been completed on ultraendurance athletes; however, the training practices of these athletes are consistent with the enhancement of oxidative enzyme activity and muscle capillarization5. On day 5 of the event, a small level of ketonuria was detected (Table 1 ). This may have been due to lipid and/or protein metabolism; however, amino acid degradation appeared to be the less likely explanation, as the protein degradation throughout the race was estimated to be between 78.0 and 88.0 g day-l, with protein degradation on day 5 estimated to be 78.0 g (estimates based on data presented by Viru12). Consequently, had protein degradation been the source of ketone bodies, one would have expected ketonuria to be evident on additional occasions. As ketonuria was transient, it was thought that hyperglycaemia was a more likely explanation.
Despite ketonuria being attributed to hyperglycaemia, there was no evidence of glucosuria (Table 1) .
Interestingly, ketonuria did not coincide with the highest blood glucose levels. This could be explained in three ways: first, ketone body formation was not abnormal on the days that blood glucose levels were highest; second, the threshold for ketone body excretion was not attained on these occasions; and third, ketonuria only occurred when blood glucose values were elevated for the preceding 24 h (see unadjusted values Table 1 ). This was the case on day 5. The results of this case study indicated that a trained ultramarathoner running at 34% Vo2max for 8 days did not become hypoglycaemic when ingesting food rich in carbohydrate. Mean blood glucose levels were at all times in excess of 5.8 mm (adjusted values). The elevated blood glucose levels during the (1) 67 group.bmj.com on May 2, 2017 -Published by http://bjsm.bmj.com/ Downloaded from event were partially attributed to: the athlete eating continually throughout the event; the times at which samples were taken; and the glycaemic index of food. There was also some evidence to suggest that a fourth variable, hyperglycaemia, may have influenced blood glucose levels. The relative importance of each of these four variables in determining the blood glucose scores at various stages in the event could not be determined.
